IN THE CLAIMS: 



V An apparatus for controlling a data transfer between a data processor and a 

' \ a first control unit that controls tlie data transfer between the data processor 
anduhe data unit, the first control unit including a first memory device; and 

\ a second control unit that controls the data transfer between the data processor 
and tlk data unit, tilt second control unit including: 
\ a second memory device; and 

\ a memory controller that enables the second control unit access to the 
first and second memory devices. 

2. Thd apparatus of claim 1, 

the iVicmory controller including: ' 
'ogic unit that obtains access to the first memory device; and 
r \ almond logic unit that enables a data transfer to the first and second 
memory devicWc^icurrently, 

3. The ajipAr^tds of claim 1, 

llie/htSmdry controller including: 

a t\iild logic unit that receives an indication of a memory failure to the 
first memory device and which disables the memory controller from accessing the 
first memory device. 

4. The apparatus of claim 1 , 

the memory cdnlroller including; 

a fourthyogic unit that receives an indication of a memory failure to 
the second memory dev\ce and which disables the second control unit from 
controlling the data iransVer between the data processor and the data unit. 

5. The apparatus of clhim 1, comprising: 
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U,e firs, at' ""T"'"""'" ^«"-» *= Processor and 

me lirst ahd second control units; and 

a sUnd communications link li,at transfers data between the data 
first and seiond control units. 



unit and the 



6. Thea&paratusofclaim5, 
vvhcreiy he first communications link is a Fibre Channel; and 
vvhereinW second communications link is a SCSI channel. 

7. In a metho\d for controlling a transfer of data between a data processor and a 
data unit, said method comprising Uie steps of: 

providing a iurality of control units, each control unit having a capability to 
control the transfer oUa between the data processor and the data unit, each control 
un.t havmg a memory Jlevice and signal paths coupled to the memory device the 
Signal paths enabling acAf-r;^ . . 



selecting one of thV c onU units as a master control unit to control the transfer 

between the data ofo 2 



of data between the data pi 
designating a second 
utilizing the memory 



uhe associated memory device; 



cssorind the data unit; 
^onepf the control units as a slave control unit; 
r\ in the master control unit for the data transfer 
between the data processoi4nJl the data unit; and 

synchronizing the memL device in the master control unit with the memory 
device m the slave control unit. \ 



The method of claim 7, 

the synchronizing step furtheV comprising the steps of: 

generating, in the masL control unit, values for the signal paths 
associated with the master men\ory device to transfer data to the master 
memory device; 

transferring a subset of tl A generated signal paths to the signal paths 
associated with the slave memoiy device; and 

allowing the generated signa\s to perform the data transfer to the 
master memory device and the slave Wmory device. 



MP Case 10980422 



26 



9. The method of claim 8, 

the generating step further comprising the step of: 

generating, in the master control unit, values for the signal paths 
associated with the slave memory device that enable access to the slave 

memory device. 

10. The method ofclaim 8, further comprising the steps of: 

associating an address and control signal path with each memory device Uiat 
enables access to the corresponding memory device; 

the generating step further comprising the step of: 

producing values for the address and control signal paths associated 
with the master memory device; and ^ 

the transferring step further comprising the step of: 

transmitting the address and control signal paths associated with the 
master memory device to the address and control signal paths associated with the 
slave memory device. 

1 1 . The method of claim 10, further comprising the steps of: 

associating with the master memory device a first control signal that controls 
access to the slave memory device; 

associating with each memory device a second control signal that controls 
access to the corresponding memory device; 

the generating step further comprising the step of: 

producing values for the first control signal and the second control 
signal associated with the master memory device; 

the transferring step further comprising the step of: 

transmitting the first control signal associated with the master memory 
device to the second control signal associated with the slave memory device. 

1 2. The method of claim 1 0, further comprising the steps of: 
associating with each control unit a data signal path; 
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the (^ansfcrring slcp further comprising the step of: 

receiving data values for the data signal path associated with the 
master memoW device; and 

transmitting ihc received data values lo the data signal path associated 
with the slave micmory device. 

1 3. The method of claim 8, further comprising the steps of: 

associating with the signal paths associated with each memory device a 
control mechanisL that enables a transfer of values from a first signal path to a 
second signal patlt and 

enabling thfe control mechanism associated with the master memory device 
and the control mechanism associated with the slave memory device to transfer values 
between the master iignal paths and the slave signal paths. 

14. The method of\l3, further comprising the step of: 

disabling the cAitrpl mechanism associated with a memory device to inhibit a 
transfer and receip>cff^|^al^ath values. 

1 5. The method of cffiim Tyfurther comprising the steps of: 
suspending the rji^ :ontrol unit from controlling the data transfer between 

the data processor aiiiHaie data unit; 

enabling the slave cojitrol unit to control the transfer of data between the data 
processor and the data unit; ^d 

utilizing the memory device in the slave control unit for the data transfer 
between the data processor and the data unit. 

16. The method of claim 15,^ 
the suspending step further comprising the step of: 

determining that thi master control unit has experienced an operational 

failure. 



1 7. The method of claim 1 6, 
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unit has failed 



the dJ^lcrmining step further comprising the step of: 

receiving an indication that the memory device in the master control 



10 



1 8. Tiie mclfeod of claim 7. further comprising the steps of: 
disablinglthe master control unit from accessing the slave memory device; and 
suspendii^ operation of the slave control unit. 

1 9. The mcthoh of claim 1 7, 
the disablirip step further comprising the step of: 

detejiiiining that the slave control unit has experienced an operational 

failure. 



} 



20. An apparatuslfor controlling a data transfer between a data processor and a 
data unit, comprising! 

a first coi;tf^vi^g a capability to control the data transfer between the data 
processor and the datJUk comprising: 

a firstTi^morV controller generating a first address signal, a first 
control signal, and a/firlt switch control signal; 

a fir^jjiefcory device coupled to the first memory controller, the first 
memory device receives ho first address signal, the first control signal, and a first 
data signal to perform a mfemory access; and 

a first switcL control unit that allows the first control unit to receive 
data values for the first addks signal, the first control signal, and the first data signal 
the first switch control unit cjoupled to the first switch control signal, the first address 
signal, the first control signall and the first data signal; 

a second control unit tjiat controls the data transfer between the data processor 
and the data unit, comprising: 

a second memoJ|v controller generating a second address signal, a 
second control signal, and a secbnd switch control signal; 
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aVicond memory device coupled lo the second memory controller, the 
second memory d^icc receives the second address signal, the second control signal, 
and a second data sWnal, to perform a memory access; and 

a sccoAd signal switch control unit that allows the second control unit 
to transmit data valuesVrom the second address signal to the first address signal, fi-om 
the second control signa\ to the first control signal, and fi-om the second data signal to 
the first data signal, the sdcond signal switch control unit coupled to the second switch 
control signal, the second d^dress signal, the second control signal, and the second 
data signal. 



/rther including: 

Qpled to the first address signal and the first 
bs^witch enables receipt of data values for the 



2 1 . The apparatus of clain; 

the first switch control u) 
a first address swij 
switch control signal, the first ac 
first address signal; 

the second switch conttbl unitWther including: 

a second address switchXcoupled lo the second address signal, the 
second switch control signal, and the fir\t address switch, the second address switch 
enables transmission of data values from ^e second address signal to the first address 
signal; 

wherein the first switch control sign^ controls the first address switch to 
receive data values; and 

wherein the second switch control signal controls the second address switch to 
transmit data values. 

22. The apparatus of claim 20. 

the first switch control unit further including 

a first data switch coupled lo the first Jiata signal and the first switch 
control signal, the first data switch enables receipt of d\ta values for the first data 
signal; 

the second switch control unit further including: 
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akecond data switch coupled to the first data switch, a second data 
signal, and the seUid bus control signal, the second data switch enables transmission 
of data values fronVthe second data signal to the first data signal; 

wherein the f^rst switch control signal controls the first data switch to receive 
data values; and 

wherein the second switch control signal controls the second data switch to 
transmit data values. 
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23. The apparatus of cUim 20, 

the first switch conlVoI unit further including: 

a first controliswitch coupled to the first control signal and the first 
switch control signal, the firs^c^ixjFQl switch enables receipt of data values for the. 
first control signal; 

the second switch contifc/;/6i^urther including: 

a second controWswitch/coupled to the second control signal, the 
second switch control signal, ^i^^ control switch, the second control switch 
enables transmission of data^^M^ from the second control signal to the first control 
signal; 

wherein the first switch con^[-ol signal controls the first control switch to 
receive data values; and 

wherein the second switch coi^trol signal controls the second control switch to 
triansmit data values. 
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24. The apparatus of claim 2 1 , 

the first control unit further compVising: 

a first address buffer that riceives the first address signal and transmits 
the first address signal to the first memory Wevice; 
the second control unit further comjirising: 

a second address buffer that rJtceives the second address signal and 
30 transmits the second address signal to the secind memory device. 



25. The apparatus of claim 22, 
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the first control Unit further comprising: 

a fitet data buffer coupled lo a first data signal, the first data buffer 
transmits the first ddta signal to the first memory device; and 
the second coVitrol unit further comprising: 

a secoitd data buffer coupled lo a second data signal, the second data 
buffer transmits the scdpnd data signal to the second memory device. 



26. The apparatus of fclaini 23, 

the first control uiiit further comprising: 

a first conlibl buffer coupled to the first control signal and the first 
switch control signal, the fjj-st control buffer transmits the first control signal to the 
first memory device; 

the second control uiiit-fijrther comprising: 

a seconfT contifoy buffer coupled to the second control signal and the 
second bus control signal. ihd^COx^d control buffer transmits the second control 
signal to the second memory cievic 



27. The apparatus of ^laim l4, 
wherein the first addresskwitch is positioned between the first memory 

controller and the first address buffer; and 

wherein the second address switch is positioned between the second memory 
controller and the second address ftuffer. 

28. The apparatus of claim 26, 
wherein the first control switih is positioned between the first memory 

controller and the first control buffer;land 

wherein the second control swMch is positioned between the second memory 
controller and the second control buffei. 



29. The apparatus of claim 22, 

wherein the first data switch is portioned between the first data buffer and the 
first memory device; and 
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wherein the sdcond data switch is positioned between the second data buffer 
and the second mcmor\dcvice. 



30. The apparatus of ckim 25, 

the first control unitVurlher comprising: 

a first bus coujjled to the first memory controller and the first data 

buffer; and 

wherein the first ^ata buffer receives data values for the first data 
signal from the first bus; 

the second control unit furtJWjcomprising: 

a second bus coupledYo/tl/e second memory controller and the second 
data buffer; and 

wherein the second d^^ybufjj^r receives data values for the second data 
signal from the second bus. 

3 1 . The apparatus of claim 20, further comprising: 
a first communication link coupled tb the data processor and the first and 

second control units, the first communication\5 link providing a data transfer between 
the data processor and the first and second control units; and 

a second communication link coupled tA the data unit and the first and second 
control units, the second communications link providing a data transfer between the 
data processor and the first and second control urtits. 

32. The apparatus of claim 3 1 , 
wherein the first communications link is a FiWe Channel; and 
wherein the second communications link is a §CSI Channel. 

33. The apparatus of claim 20, 
the second memory controller including a first lo^ic unit that controls access 

to the first and second memory devices; and 

the first memory controller including a first logic uiiit that requests access to 
the first memory device from the second memory controller.\ . 



HP Case 10980422 



33 



The apparatus of claim 20, 

the first memory controller including a second logic unit that controls 
operatNm of the first memory controller, the second logic unit receiving a first fail 
signal inWating a memory failure to the first memory device, the second logic unit 
terminatin^peration of the first memory controller in response to the local fail 
signal; and 

the secdnd memory controller including a second logic unit that controls 
operation of the Second memory controller, the second logic unit receiving the first 
fail signal from thdSfirst memory controller, the second logic unit terminating access 
to the first memory (revice 

35. The apparatus o^2laim^4. 

the second logic/ui\it ii/the first memory controller receiving a reset signal and 
initializing operation o/th^rst memory controller; and 

the second logic unit iV the second memory controller receiving the reset 
signal and initializing operatioAof the second memory controller. 



36. The apparatus of claim 20.^ 

the second memory conlrolle\ including a second logic unit that controls 
operation of the second memory controller, the second logic unit receiving a second 
fail signal indicating a failure to the secAnd memory device, the second logic unit 
terminating operation of the second niemdp' controller; and 

the first memory controller includinka second logic unit that controls 
operation of the first memory controller, the s^ond logic unit receiving the second 
fail signal, the second logic unit resuming contrt^l of the data transfer between the data 
processor and the data unit. 
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